INTRODUCTION Management of hip fractures has evolved over recent years to drive better outcomes including length of hospital stay. We aimed to identify and quantify the effect that patient factors influence acute hospital and total health service length of stay. METHODS A retrospective observational study based on National Hip Fracture Database data was conducted from 1 January 2014 to 31 December 2015. A multiple regression analysis of 330 patients was carried out to determine independent factors that affect acute hospital and total hospital length of stay. RESULTS American Society of Anesthesiologists (ASA) grade 3 or above, Abbreviated Mental Test Score (AMTS) less than 8 and poor mobility status were independent factors, significantly increasing length of hospital stay in our population. Acute hospital length of stay can be predicted as 8.9 days longer when AMTS less than 8, 4.2 days longer when ASA grade was 3 or above and 20.4 days longer when unable to mobilise unaided (compared with independently mobile individuals). Other factors including total hip replacement compared with hemiarthroplasty did not independently affect length of stay. CONCLUSIONS Our analysis in a representative and generalisable population illustrates the importance of identifying these three patient characteristics in hip fracture patients. When recognised and targeted with orthogeriatric support, the length of hospital stay for these patients can be reduced and overall hip fracture care improved. Screening on admission for ASA grade, AMTS and mobility status allows prediction of length of stay and tailoring of care to match needs.
Introduction
Hip fractures are a common injury in the elderly, which poses a huge burden on health services worldwide. Hip fracture care costs over £1.1 billion each year to the health and social services in the UK and necessitates input from a wide range of departments and agencies. 1 With an ageing population, the UK incidence of hip fractures is expected to increase from 79,000 to 104,000 per year by 2025 and this burden of care will also multiply to an estimated yearly cost of £1.5 billion. 1 Worldwide, this cost is also increasing and is predicted to reach US$25.3 billion in the United States by 2025. 2 These patients currently occupy over 1.5 million bed days each year in the NHS. 3 Length of hospital stay varies across the UK, with an overall mean total of 20.2 days, of which 15.9 days is in the acute hospital. 3 The acute length of stay corresponds to the time to discharge in the acute treating hospital and total length of stay corresponds to total time spent in NHS care from admission to the acute treating hospital, including time spent in rehabilitation hospitals until discharge to their own home or care facility. 3 The National Hip Fracture Database recognises that there is some underreporting of community and rehabilitation stays in England, which may influence its lower total length of stay compared with other areas of the UK. 3 The acute length of stay is higher in areas such as Wales with an overall mean of 19.6 days, 3 while outside the UK acute length of stay is as low as 9.8 days in Finland 4 and 6.9 days in some centres in the USA. 5 Patient mortality rates after discharge have been shown to increase with length of stay of stay in some units, 6 with the converse being true in length of stay under 10 days in a Swedish study. 7 There are many factors that affect the overall length of stay, both individual patient factors and those concerning design of health and social services. If these factors are identified and targeted, better patient satisfaction may be achieved in this patient group, as well as reducing overall costs and improving availability of acute beds for the health service. We aim to identify and quantify these patient factors associated with longer total length of stay in TRAUMA AND ORTHOPAEDIC SURGERY a cohort of patients in a district general hospital within Wales, an area of higher than average length of stay within the UK. This information can be used to further plan services and patient care and make improvements to reduce length of stay and therefore cost and bed pressures.
Methods
A retrospective cohort study of all hip fracture patients treated in a single district general hospital in North Wales over a two-year period from 1 January 2014 to 31 December 2015 (n = 663). The primary measures were acute hospital and total health service inpatient length of stay with identification and quantification of factors that independently affect them. Data were collected from the National Hip Fracture Database, including demographics, fracture pattern, surgery performed, place of residence prior to admission, mobility prior to admission, Abbreviated Mental Test Score (AMTS) and American Society for Anesthesiologists (ASA) grade. Patients who died prior to discharge (n = 63) were excluded from the analysis, as were patients with incomplete data (n = 268) and patients with simultaneous bilateral fractures (two records, one patient) leaving 330 patients for final analysis. Length of stay in the acute hospital and total NHS stay were compared between individual factors using independent t-tests for dichotomous variables and analysis of variance for other categorical variables with more than two levels. A multiple regression model was then used to determine the adjusted effect of each individual factor and factors with P-value less than 0.05 were considered statistically significant. A separate regression model was used to determine the effect of new placement on length of stay as this is a variable derived from the pre-fracture residence and final discharge destination data points within our model. Analyses were carried out using Microsoft Excel (version 14) and IBM SPSS (version 22) statistical software. AMTS were grouped into normal (≥ 8) or abnormal (≤ 7) for analysis. 8 
Results
The overall mean length of stay in the acute hospital was 15.6 days. The mean total NHS length of stay was 35.6 days. The mean age of the sample was 82.2 years (range 56-101 years) with 259 (78%) being female. Inpatient mortality rate was 63 from 662 (9.5%) (not surviving to discharge). Demographics of the sample are illustrated in Table 1 . Patients admitted from their own home, discharged to their own home and undergoing total hip replacement (THR) had a significantly shorter acute and total length of stay. Patients aged less than 80 years also had a shorter total length of stay. When these factors were adjusted for the confounding effects of the other associated variables through the multiple regression model, they did not reach statistical significance. There was no correlation between time to orthogeriatrician review and total or acute length of stay (P = 0.83 and P = 0.406, respectively). There was also no difference in total or acute length of stay between patients reviewed preoperatively by an orthogeriatrician or not (P = 0.599 and P = 0.705, respectively). There was no correlation between time from admission to surgery and acute or total length of stay (P = 0.114 and P = 0.564, respectively). Only three patient factors were identified in our model as independent predictors of increased length of stay: reduced pre-fracture mobility, ASA score 3 or more and AMTS less than 8. All three were independent factors associated with increased acute length of stay and low AMTS and reduced prefracture mobility with total length of stay. Table 2 shows the adjusted length of stay change for individual patient factors determined by our regression model. New placement in a residential or nursing home had no effect on acute length of stay(P = 0.095) but a statistically significant effect on total length of stay(P = 0.000) when adjusted for significant patient factors of ASA grade, AMTS and prefracture mobility. This equated to a predicted increase in adjusted length of stay of 22.5 days when compared with no new placement.
Discussion
There is a huge worldwide variation in length of stay in both the acute hospital and peripheral rehabilitation units for hip fracture patients. A large amount of both intrinsic patient-related and extrinsic system-related factors govern the length of stay of an individual patient. With the ageing population, it is vital to optimise this length of stay for the patient's quality of life and to reduce the burden on health and social services. Recognition of these patient factors enables service planning and interventions to optimise the care of these individuals.
Our study population was similar in demographics to worldwide hip fracture patients in terms of age, sex and fracture pattern, indicating that the findings are largely transferrable to populations across the developed world. 3, 9, 10 The setting, a district general hospital, means that services are similar to many non-specialised centres throughout the UK and the rest of the developed world. There was a statistically significant increase in length of stay of 8.9 days (acute) and 15.3 days (total health service) in patients with an AMTS of less than 8, which is consistent with other literature. 11 Postoperative complication rates such as infection, 12 pulmonary embolism 13 and dislocation 14 are higher in these patients, which may contribute to this difference. Dementia increases the risk of sustaining 15 and the cost of managing 16 hip fractures and therefore additional care and input is required in this subgroup. Hip fracture patients with dementia should be identified early with AMTS screening on admission, as their care needs will be greater. Early involvement of orthogeriatricians to medically optimise, perform falls assessments and coordinate care and rehabilitation needs is vital in these patients. 17 Compliance with rehabilitation is more difficult in this group but, with intensive programmes, comparable outcomes to cognitively intact patients may be achieved. 18 The preoperative mobility status of the patients had a strong independent significant effect on the length of stay. The acute hospital length of stay of a patient unable to mobilise unaided with a stick or frame was 20.4 days greater than patients mobilising unaided. It is known that mobility is usually decreased after hip fracture surgery, however this can be optimised with intensive physiotherapy and rehabilitation. 19 Mobility is also inversely correlated with mortality after surgery. 20 Patients who are independently mobile can be expected to be discharged sooner; however, early rehabilitation is essential in improving functional outcomes for all patients. 21 An ASA grade of 3 or more was associated with greater total length of stay of 4.2 days compared with ASA grade 2 or more. We grouped the ASA gradings into 3 or more and 2 or less for analysis, as this score is largely subjective, with small numbers at the extremes of the grading system in our sample, and the fact that some cases were graded as ASA grade 1, which is unusual for hip fractures. Owing to the unavailability of the data, postoperative complications could not be analysed in our sample; however, higher ASA gradings are associated with an increased rate of postoperative complications, 22 as well as increased length of stay. They are also associated with delay to theatre and higher mortality rates. 23 In-hospital mortality is also affected by nurse to patient ratio, with one study showing a 16% increase in in-hospital mortality rates for each decrease in full-time equivalent registered nurse per patient day. 24 A multidisciplinary approach is vital from a range of services to ensure that these patients are optimised both prior to surgery and postoperatively to decrease complication rates and optimise outcomes. 25 There was no statistically significant difference in length of stay between male and female patients in our cohort. There may be a confounding element of selection bias in this finding as males have higher rates of mortality and institutionalization; 26 however, this finding is consistent with other literature on the subject. 27 Previous studies have shown higher mortality and increased complications in males with hip fractures. 28 Males are often younger and have more comorbidities at time of hip fracture. 29, 30 While gender may not influence length of stay, it is important to consider these comorbidities and increased mortality when caring for male patients with hip fracture. We found no difference in length of stay with different fracture patterns of which 37.3% were intertrochanteric, 49.7% were displaced and 6.7% undisplaced intracapsular, and 6.4% were subtrochanteric. This mirrors similar observational studies. 9 There are some studies which show an increased length of stay with intertrochanteric and subtrochanteric fractures. 10, 31 This association may be confounded by weightbearing restrictions in some units; however, in line with national guidance all hip fractures are operated on with the aim of allowing full weightbearing in our unit. 17 We suggest that the factors of each individual patient are more important in determining length of stay rather than the fracture itself.
Patients undergoing THR had a significantly shorter length of stay than those undergoing other procedures. Length of stay did not reach statistical significance as an independent factor, however. This may be because the decision to perform a THR rather than hemiarthroplasty is based on good mobility, absence of cognitive impairment and anaesthetic fitness, as per UK national guidelines. 17 These factors were shown to be independent predictors of shorter length of stay and it is likely that the patient selection rather than the operation itself is responsible for this difference. Patients with these factors are likely to be discharged early and to their own homes. Data from the UK National Joint Registry shows outcomes of THR for hip fractures are similar to those when performed for other indications such as osteoarthritis. 32 A large meta-analysis has shown an increased dislocation rate when compared with hemiarthroplasty. 33 This and the greater operative risks may discourage surgeons from performing THR, which is only currently carried out on 32% of patients in the UK who are deemed suitable by national guidelines. 34 Whether patients were admitted from their own home or other care facility did not have an independent effect on the length of stay in our study. This differs from an Australian study, where length of stay was considerably longer in patients admitted from their own home. 29 The same is true for the location to which patients are discharged. Discharge to a new nursing or residential home placement does, however, have a large independent effect on the total length of stay. It is important to note that any change in patients' residence and discharge destination require careful consideration and planning and will prolong total healthcare stay. We found a statistically significant difference in length of stay with age in patients during the unadjusted analysis. In our regression model, age was not shown to be a statistically significant independent factor. This suggests that the associated increased rates of comorbidities, dementia and decreased mobility associated with ageing are responsible for the difference rather than age being an independent factor. Hence, the management of patients and rehabilitation decisions should not be based on age but on other associated predictive factors. Studies have shown increased short-term mortality rates with increasing age; however, one-year mortality is similar to that of the background population. 35 Non-patient factors were not measured in our study and are more difficult to quantify in general. They are however vitally important in governing patients' length of stay and explain the large variation in length of stay throughout the UK, as well as worldwide, despite similar patient demographics.
The British Orthopaedics Association and British Geriatrics Society's blue book emphasises the importance of the role of an orthogeriatrician in ensuring best outcomes in fragility fractures. 25 Orthogeriatrician input minimises delay to surgery, reduces complications and facilitates better multidisciplinary care. 25 While the input of an orthogeriatrician is recommended in national guidelines, 17 the way the service is delivered varies considerably within the UK. A financial incentive, the Best Practice Tariff, is awarded to hospitals in England if patients are managed under shared orthopaedic and geriatric care, reviewed by a senior orthogeriatrician within 72 hours and have a geriatrician-led multidisciplinary rehabilitation along with six other criteria. 36 There was no significant difference in length of stay in patients assessed preoperatively by an orthogeriatrician, neither was there a correlation between time to first orthogeriatric assessment and length of stay in our patient group. There may well be a reduction in surgery delays and postoperative complications, which were not measured in our population. The introduction of a geriatrician-led care model to one district general hospital in South Wales led to an increase in rates of surgery within 48 hours, as well as a reduction in total length of stay from 32.0 to 19.6 days when compared with a weekly orthogeriatrician review. 35 These once-weekly reviews have been shown to have no effect on patient mortality, length of stay or discharge placement. 37 A daily geriatric collaborative model has shown a 21% reduction in medical complications, a 3% reduction in mortality and a 20% reduction in readmissions at six months. 38 A Spanish study reported that an orthogeriatric unit saved up to €3,741 per patient in cost. 39 Our study was undertaken in a hospital with an orthopaedic-led care with twice weekly orthogeriatrician presence. This may explain the difference in acute and total length of stay when compared with the UK national average. There was no correlation between time from admission to surgery and acute or total length of stay in our dataset. Studies have shown a decrease in mortality, complications and length of stay with a delay to surgery. 40 In our unit, patients with hip fractures are prioritised for early surgery, as in most centres in the UK, and therefore the time to surgery was generally low, with a median time from arrival in the emergency department to surgery of 23 hours. Rehabilitation in intermediate care facilities is also a key component of hip fracture management. Its availability varies throughout the UK in terms of waiting times and availability of home-based community rehabilitation services. 41 These variations will clearly affect both acute and total length of stay. The input of allied health services such as physiotherapy, occupational therapy, social workers and dietetics, all lead to better service for patients to improve outcomes, including length of stay. The coordination of these services is best provided by an orthogeriatrician. 25 Despite the limitations of a single-centre retrospective study, we have been able to identify and quantify the effect of independent patient factors affecting length of stay. By assessing these factors early, this information can be used to plan services and attempt to reduce their effect to optimise outcomes. This should occur in conjunction with the national standard of multidisciplinary orthogeriatrician-led approach and improvements in availability of rehabilitation and allied services. If these steps are followed, substantial cost savings can be made, as well as improved patient satisfaction and better availability of acute and rehabilitation beds.
Conclusions
Low AMTS and pre-fracture mobility were found to be independent factors affecting acute hospital and total health service length of stay, as well as ASA grade for acute hospital length of stay in our patient cohort.
